Abstract. Layer-potential techniques are used to study a transmission problem arising in the scattering of electromagnetic waves by a penetrable object. The method proposed does not involve the use of the calculus of pseudodifferential operators and hence it can be applied in domains with very little regularity. The solutions are represented as a combination of a curl and a double curl of a single layer-potential operator. The work relies on the important harmonic-analysis tools developed in recent years to study boundary-value problems in domains with minimal regularity assumptions.
termining the field scattered by a penetrable object from the knowledge of the tangential component on the surface of the object of an incoming field. See, e.g., [12] and [15] . The mathematical formulation of this problem leads to a transmission problem for the Maxwell equations on a bounded domain (see 2 below for the precise statement). The problem has been studied using several approaches based on layerpotentials techniques. In particular, we want to mention works by Wilde [20] and Costabel and Stephan [5] . Reference to related works can be found therein.
For time-harmonic electromagnetic waves, the solution of Maxwell equations are divergence-free solutions of the vector Helmholtz equation. In [20] , very general transmission problems for the vector Helmholtz equation are considered. The solutions of the problems are obtained as a combination of several single-and double-layer potentials after solving, in appropriate HSlder spaces, a 4 4 system of of integral equations of the second kind on the boundary of the domain. This classical method requires the domain to be at least of class C 2 and, as a consequence, the solutions have continuous partial derivatives up to the boundary of the domain. On the other hand, in [5] , the so-called direct method is used. This is a general method applicable to strongly elliptic boundary-value problems and relies on the coercivity on certain Sobolev spaces (the energy spaces) of a bilinear form related to the boundary data. In [5] , the electromagnetic problem is transformed into a particular transmission problem for the vector Helmholtz equation which is solved, again, by inverting a matrix of operators on the boundary of the domain. In this work, the calculus of pseudodifferential operators is used and hence the domain is assumed to be C. In addition, the boundary values of the solutions are prescribed in the distributional sense and not pointwise. The purpose of this paper is to develop an alternative approach to study the electromagnetic transmission problem in domains which are less regular than the one considered in the works just mentioned, allowing less regular boundary data, but still obtaining solutions whose boundary values are prescribed pointwise (nontangentially).
As is well known, the study of boundary-value problems using layer-potential techniques in domains which are C or Lipschitz is very delicate. One of the main reasons for this is that some of the resulting integral operators on the boundary of the domain have to be interpreted as principal-value singular integrals. In particular, to consider Lp data and solutions with boundary values obtained pointwise, deep results from harmonic analysis are necessary. Dirichlet and conormal derivative problems for several equations and system of equations in nonsmooth domains have already been studied using harmonic-analysis techniques. A few examples are [9] , [11] , [17] , [18] , [7] . Using similar techniques, transmission problems have been considered in [8] and [16] . This last paper deals with the case of the scalar Helmholtz equation in Lipschitz domains. See also [19] and [6] , where an approach to transmission problems related to [5] is used.
The study of the potential operators associated with Maxwell equations in C and Lipschitz domains has been recently carried out in [13] and [14] . In particular, the so-called Maxwell, electric, and magnetic boundary-value problems for a perfect conducting object were solved with optimal estimates in the case of C domains. This work depends heavily on the results in [2] and [3] about the Cauchy integral operator on Lipschitz curves as well as the developments in [9] . For the previously known results about these problems in the case of smoother domains, we refer to [4] .
In this paper, we will combine the results of [13] with some of the ideas in [16] to study the electromagnetic transmission problem in domains which are only C or
Lipschitz. Unlike the approaches in [20] and [5] , we propose as a solution for the electromagnetic transmission problem a combination of the curl and the curlcurl of the single-layer potential. After taking traces, this ansatz leads to a 2 x 2 system of integral operators on the boundary of the domain. N(P) x curiA(X).
For functions defined in the exterior of D, the nontangential maximal function and the boundary values are defined in the same way but using Fe(P).
We can now state the electromagnetic transmission problem that we want to study. We follow the classical description in [15] . Let (see [15] ). We will assume i # e and # # #e. The wave numbers in the interior and exterior of the obstacle are defined by k 2-w 2ei#i and k 2=w2ee#e, where we assume (4) incoming fields, we can consider a transmission boundary-value problem with the tangential components of the incoming fields as datum. Because of the results in [13] and [14] we will assume that these tangential components are in r. 
. Uniqueness of solution. The uniqueness of solution of problem (T) is given in [12] and [15] for smooth domains and functions continuous up to the boundary. We Usually, the proof of uniqueness results for boundary-value problems involves integral-representation formulas and some application of the divergence theorem. The standard technique to adapt these formulas to the case of nonsmooth domains is an approximation procedure. The main tool is the following lemma from [17] . [15] for the case of smooth domains by a more elaborated argument.
Nevertheless, we will still need those conditions to prove existence of solutions.
We conclude this section with another uniqueness result. As we will see in the proof of existence of solutions, the transmission problem in the next theorem can be used, in a general sense, as adjoint problem for problem (T) (cf. [6] Assume now that conditions (14) and (15) [4] . For nonsmooth domains, we refer for proofs and details to [1] and [16] for the case of the scalar Helmholtz equation and to [14] For the rest of the section, we will assume that the imaginary part of the wave number k is positive. This condition guarantees the invertibility results in the next lemma (see [1] , [16] ). 
LD N(P) curlp ((I)(P Q)A(Q))da(Q).
We recall from [13] In order to study the double curl of the single-layer potential, we need another important result obtained in [14] . [17] and [7] ).
Such techniques were used in [8] and [10] to study the spectrum in L(OD) of the double-layer potential for the Laplacian AI + K0. The spectral properties of K0 in L2,1(OD) were studied in [16] . The Therefore, E and E are solutions of problem (T') and, by Theorem 3. 
